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also not always clean; sulphide segregations may collect about them and one may sometimes find a fine coating of alumina which has been floated there on the decreasing mass of mother liquor and left high and dry as the last of the fluid falls to a lower level. It appears to be on this account that blisters raised on thin sheets during hot rolling (see Fig. 21) are occasionally found to be coated on their inner surfaces by a layer of alumina of a pale yellow colour. This also is sometimes responsible for the lamination of saws and other articles either during stamping or the subsequent hardening operation.
The central and unoxidized shrinkage cavities seen in Fig. 20 were at one time, during the progress of setting, filled with liquid steel which fed the crystallites of purer metal growing from the walls of the cavity. But whilst the fluid metal moved downwards the crystallites remained, and when the ingot becomes a billet or bar, that part of it formed from the free-standing crystallites is purer, i. e. contains less carbon and other segregating elements, than the surrounding material. This kind of defect (i. e. defect in bars destined for chisels, drills, rifle barrels, etc.) is most clearly visible to the naked eye in the fracture of steels containing between -90 and i-i per cent, carbon, but can also be detected in lower or higher carbon steels on polished and etched surfaces. The position of a soft centre in a steel bar is the same as that of a hard centre, and the one may occur not far behind the other. Fig. 22 represents part of a bar which has been split longitudinally in order to disclose the soft centre.
The harder the steel the more important it is that the ingot should be free from these axial cavities. And that not only because the danger of clinking is greater and the chances of welding up the cavities are less, but because the harder material at forging or rolling temperatures is less ductile, and under distortion the cavities may actually extend. This observation is verified notably by the behaviour of high-speed steel, and on that account ingots of high-speed steel ought always to be cast in taper moulds with the wide end up. Neglect a hardto freezing point;   the results being                                   jf
